A polymorphism in the oxygen-responsive repressor PpsR2 confers a growth advantage to Rhodopseudomonas palustris under low light.
The purple nonsulfur bacterium Rhodopseudomonas palustris grows aerobically using oxidative phosphorylation or anaerobically using photophosphorylation. The oxygen-responsive transcription regulator, PpsR2, regulates the transition to a phototrophic lifestyle by repressing transcription of photosynthesis genes during aerobic growth. Whereas most R. palustris strains have an arginine (Arg) at position 439 in the helix-turn-helix DNA-binding domain of this protein, some strains, including the well-studied strain CGA009, have a cysteine (Cys) at this position. Using allelic exchange, we found that the Cys439 in PpsR2 resulted in increased pigmentation and photosynthetic gene expression under both aerobic and anaerobic conditions. The Cys439 substitution also conferred a growth advantage to R. palustris at low light intensities. This indicates that variation in the PpsR2 protein results in R. palustris strains that have two different thresholds for derepressing photosynthesis genes in response to oxygen and light.